Background: Little is known about physical activity (PA) and health-related quality of life (HRQOL) among rural adults.
INTRODUCTION
The body of evidence has clearly shown great health disparity between rural versus non-rural residing adults in the U.S. Examining life expectancy alone shows an almost 2.5 year imbalance in years lived, with those residing in metropolitan areas having a life expectancy of 79.1 years as compared to 76.7 years among those residing in rural areas [1] .
Chronic disease is a likely factor increasing risk of premature death in rural adults. Prevalence of both heart disease and type II diabetes has been shown to be significantly greater among those residing in rural areas as compared to those in urban areas [2] . Obesity, a major risk factor for many of the chronic diseases, has also been shown to disproportionately affect rural adults as compared to their non-rural residing counterparts [3] . Many behaviors which
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Lifestyle Medicine lead to chronic diseases are also seen at greater prevalence in rural areas. Adults residing in rural areas are more likely to smoke cigarettes, use smokeless tobacco, and be subject to second-hand smoke than non-rural residing adults [4] .
Health-related quality of life (HRQOL) is an outcome variable of growing interest in public health research and is considered a broad measure of perceived health [5] .
HRQOL can also be assessed more specifically to include dimensions such as physical health, mental health, social health, emotional well-being, pain severity, as well as many others [6] . The interest in this latent construct has prompted the U.S. Department of Health and Human Services to include HRQOL as a new topic area in Healthy People 2020 [7] . In this report, the stated objectives are to increase the percentage of self-reported good (or better) physical (and mental) health by year 2020. Disparity in HRQOL also exists between rural and non-rural residing adults, with rural adults reporting lower levels of both physical and mental health [8] .
Physical activity (PA) is associated with an increased longevity [9] , a decreased risk of heart disease, stroke, cancer, and type II diabetes [10] , as well as an increased risk of being obese [11] . Due to such evidence, current guidelines for PA recommend adults meet 150 minutes of moderate-intensity PA each week, or 75 minutes of vigorous-intensity activity each week, or an equal combination of moderate and vigorous activity each week [12] . Physical activity, in proper quantities, is known to also increase HRQOL [13] . Evidence is limited, however, as to whether meeting recommended levels of PA can improve HRQOL in rural adults. Therefore, the purpose of this study was to investigate the relationship between meeting recommended levels of PA and HRQOL in a rural adult population.
MATERIALS AND METHODS

Sample
Data for this study came from the 2013 Montana Behavioral Risk Factor Surveillance System (BRFSS). The BRFSS is an annual state-based cross-sectional survey of non-institutionalized U.S. adults 18 years of age and older [14] .
The survey is telephone administered and collects responses to questions concerning health-related risk behaviors, health status, as well as participant use of preventive services. A total of 6,103 adults who indicated residing in a rural county were used in the analysis [15] .
Measures
PA status was assessed by a series of steps from self-reported data regarding participant PA during the previous 30 days [16] . The first step is to estimate maximal oxygen consumption (VO2max) using the respondent's age and VO2max Six different HRQOL measures were used in this study.
The CDC's Healthy Days core was used for the first four measures of HRQOL (general health, physical health, mental health, and inactivity health) [5] . The general health measure was assessed by a single item asking adults to rate their perceived general health. Response options included "excellent", "very good", "good", "fair", and "poor". Those reporting either "excellent", "very good", or "good" were considered to have "good" HRQOL. Those reporting "fair"
or "poor" were considered to have "poor" HRQOL. The second and third measures were also single items specifically addressing physical health and mental health, respectively.
These questions asked respondents to report the number of health [17] .
The fourth measure, a single question, specifically asked for the number of days (out of the previous 30 days) that poor physical or mental health kept them from their usual activities (self-care, work, or recreation). Those reporting 13 days or less were considered to be active due to health and therefore exhibit "good" HRQOL. A fifth measure, the Healthy Days index, was computed to represent the number of healthy days out of the previous 30. These five measures were dichotomized to indicate good HRQOL. Finally, the sixth HRQOL measure was formed from a well-fit IRT measurement model [18] . The IRT HRQOL ability scores were used in this study as a continuous variable.
Statistical analysis
Prevalence estimates, standard errors (SEs), and 
RESULTS
A total of 5,660 rural adults had complete PA data to be included in the analysis (Table 1) nificant, with greatest odds of good HRQOL (OR = 2.14, 95% CI: 1.54, 2.97) seen using the inactivity health measure.
Rural adults meeting recommended levels of PA also had a significantly greater HRQOL ability score (51.7 ± 0.23, A secondary purpose of this study was to examine the extent to which different doses of PA associated with different levels of HRQOL. Results from these analyses showed that PA and HRQOL were in fact directly related.
Specifically, as rural adults moved from categories of "inactive" to "insufficiently active" to "active" to "highly active", mean scores of HRQOL also significantly increased.
This dose-response relationship was maintained in both male and female analyses.
One limitation of this study is its cross-sectional nature which limits these findings to correlation-type inferences as opposed to cause-and-effect generalizations. However, the test of linear trend in this study, which also tests for the This methodology strengthens the study's PA classification scheme by permitting a more accurate assessment of total minutes of PA, both minutes of moderate-and vigorous-intensity. A final strength worth mentioning is the use of multiple logistic regression models to assess the relationship between PA and HRQOL. These models included commonly known confounding variables that otherwise could distort a study's generalizations.
In conclusion, this study found that meeting recommended levels of PA increases the likelihood of reporting good HRQOL in rural adults. It was also shown that increasing PA to each successive category provides additional benefit, in terms of HRQOL. These results should be used to promote the current PA guidelines for improved HRQOL in rural populations.
